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(57) ABSTRACT 

The present invention relates to a resin composition for a 
polyolefin resin foam, including: a polyolefin (A) having a 
melt flow rate (MFR) at a temperature of 23.0°C. of 0.2 to 0.7 
g/10 min and a melt tension at break measured at a tempera 
ture of 190° C. of 30 cn or more; and a polyolefin (B) having 
a melt flow rate (MFR) at a temperature of 230° C. of 1.5 to 10 
g/10 min and a melt tension at break measured at a tempera 
ture of 190° C. of 10 cN or more, in which the polyolefin (B) 
is contained in an amount of from 15 to 75 parts by weight 
based on 100 parts by weight of the polyolefin (A). 

10 Claims, 1 Drawing Sheet 
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RESIN COMPOSITION FOR POLYOLEFIN 
RESIN FOAM, POLYOLEFIN RESIN FOAM 
AND FOAMED SEALING MATERAL 

FIELD OF THE INVENTION 

The present invention relates to a resin composition for a 
polyolefin resin foam, a polyolefin resin foam formed by 
foaming the resin composition and a foamed sealing material 
including the polyolefin resin foam. 

BACKGROUND OF THE INVENTION 

Foams have been used as sealing materials or buffer mate 
rials for electronic devices, including buffer materials for 
transportation, thermal insulating materials, packaging mate 
rials and building materials. In recent years, with miniatur 
ization of electronic devices and an increase in size of screens, 
the area of the foams used as sealing materials or buffer 
materials decreases. It is therefore required for the foams to 
exhibit sufficient sealing ability or buffering ability even 
though they have a small area. In order to exhibit the sufficient 
ability despite the Small area, methods for miniaturizing cells 
have been performed (Patent Documents 1 to 3). 

However, in Patent Document 1 or 2 described above, the 
foam having uniform microcells are formed, but sufficient 
flexibility is not obtained because of its low expansion ratio. 
There is a possibility that this causes deterioration of buffer 
ing ability or screen unevenness of electronic devices. Fur 
ther, sufficient flexibility may not be obtained, because the 
foamed structure is a closed cell structure. In Patent Docu 
ment 3, the foam excellent in flexibility and having microcells 
is formed at a low discharge speed. However, when the dis 
charge speed in producing the foam is high, the expansion 
ratio may be decreased, or the cells may become uneven. 
When the cells become uneven, the sealing ability or buffer 
ing ability may be deteriorated in the case where the foam 
having a small area is used. 

That is to say, when the discharge speed is increased to 
produce the foam at a high production speed, no foam has 
been obtained at present, which has uniform microcells while 
maintaining a Sufficient expansion ratio and flexibility, and 
does not lose sealing ability or buffering ability even in the 
case where the foam having a small area is used. 

Patent Document 1: JP-A-2002-47326 
Patent Document 2: Japanese Patent No. 4486941 
Patent Document 3: JP-A-2010-270228 

SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide a resin 
composition for a polyolefin resin foam, which can form a 
polyolefin resin foam having uniform microcells while main 
taining a Sufficient expansion ratio and flexibility, even when 
the discharge speed is high. Further, another object of the 
invention is to provide a polyolefin resin foam having uniform 
microcells while maintaining a sufficient expansion ratio and 
flexibility. 

In order to achieve the above-mentioned objects, the 
present inventors have made intensive studies. As a result, it 
has been found that a resin composition for a polyolefin resin 
foam, which can form a polyolefin resin foam having uniform 
microcells while maintaining a sufficient expansion ratio and 
flexibility, even when the discharge speed is high, is obtained 
by allowing a polyolefin (A) having a specific melt flow rate 
(MFR) and a specific melt tension at break and a polyolefin 
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2 
(B) having a specific melt flow rate (MFR) and a specific melt 
tension at break to be contained in specific proportions. 

Namely, the present invention relates to the following 
items (1) to (11). 

(1) A resin composition for a polyolefin resin foam, includ 
1ng: 

a polyolefin (A) having a melt flow rate (MFR) at a tem 
perature of 230°C. of 0.2 to 0.7 g/10 min and a melt tension 
at break measured at a temperature of 190° C. of 30 cn or 
more; and 

a polyolefin (B) having a melt flow rate (MFR) at a tem 
perature of 23.0°C. of 1.5 to 10 g/10 min and a melt tension at 
break measured at a temperature of 190° C. of 10cN or more, 

in which the polyolefin (B) is contained in an amount of 
from 15 to 75 parts by weight based on 100 parts by weight of 
the polyolefin (A). 

(2) The resin composition for a polyolefin resin foam 
according to item (1), further including a component (C) 
which includes at least one selected from the group consisting 
of a rubber and a thermoplastic elastomer and a softener and 
has a melt flow rate (MFR) at a temperature of 230° C. of 3 to 
10 g/10 min and a melt tension at break measured at a tem 
perature of 190° C. of less than 10 cN. 

in which the component (C) is contained in an amount of 
from 30 to 200 parts by weight based on 100 parts by weight 
of the polyolefin (A). 

(3) A polyolefin resin foam formed by foaming the resin 
composition for a polyolefin resin foam according to item (1) 
or (2). 

(4) The polyolefin resin foam according to item (3), having 
an apparent density of 0.01 to 0.15 g/cm. 

(5) The polyolefin resin foam according to item (3) or (4), 
having an average cell diameter of 10 to 200 um. 

(6) The polyolefin resin foam according to any one of items 
(3) to (5), which is formed by impregnating the resin compo 
sition for a polyolefin resin foam with an inert gas under a 
pressure of 5 MPa or more, followed by foaming. 

(7) The polyolefin resin foam according to item (6), in 
which the inert gas is carbon dioxide. 

(8) The polyolefin resin foam according to item (6) or (7), 
in which the inert gas at the time of impregnation is in a 
Supercritical state. 

(9) The polyolefin resin foam according to any one of items 
(3) to (8), having a semi-interconnected semi-closed cell 
Structure. 

(10) A foamed sealing material including the polyolefin 
resin foam according to any one of items (3) to (9). 

(11) The foamed sealing material according to item (10), 
further including a pressure-sensitive adhesive layer. 
The resin composition for a polyolefin resin foam of the 

invention has the above-mentioned constitution, so that the 
polyolefin resin foam having uniform microcells can be pre 
pared while maintaining a Sufficient expansion ratio and flex 
ibility, even when the discharge speed is high. For this reason, 
the production speed and production efficiency in producing 
the polyolefin resin foam are improved. Further, the polyole 
fin resin foam of the invention formed from the resin compo 
sition for a polyolefin resin foam of the invention has uniform 
microcells, so that even in the case where the foam having a 
Small area is used, excellent sealing ability or buffering ability 
can be exhibited. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a digital microscope photograph showing a cross 
section in a thickness direction of a polyolefin resin foam of 
Example 1. 
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FIG. 2 is a digital microscope photograph showing a cross 
section in a thickness direction of a polyolefin resin foam of 
Comparative Example 1. 

DETAILED DESCRIPTION OF THE INVENTION 

Resin Composition for Polyolefin Resin Foam 
The resin composition for a polyolefin resin foam of the 

invention includes at least a polyolefin (A) having a melt flow 
rate (MFR) at a temperature of 230° C. of 0.2 to 0.7 g/10 min 
and a melt tension at break measured at a temperature of 190° 
C. of 30 cn or more and a polyolefin (B) having a melt flow 
rate (MFR) at a temperature of 230° C. of 1.5 to 10 g/10 min 
and a melt tension at break measured at a temperature of 190° 
C. of 10 cn or more. It is preferred that a component (C) 
containing a rubber and/or a thermoplastic elastomer and a 
softener and having a melt flow rate (MFR) at a temperature 
of 230° C. of 3 to 10 g/10 min and a melt tension at break 
measured at a temperature of 190° C. of less than 10 cn is 
further contained. Furthermore, other additives may be con 
tained as needed. 

Incidentally, in this specification, “the resin composition 
for a polyolefin resin foam of the invention” may be referred 
to as “the resin composition of the invention’. Further, “a 
polyolefin (A) having a melt flow rate (MFR) at a temperature 
of 23.0°C. of 0.2 to 0.7 g/10 min and a melt tension at break 
measured at a temperature of 190° C. of 30 cn or more may 
be referred to as “polyolefin (A)”. Furthermore, “a polyolefin 
(B) having a melt flow rate (MFR) at a temperature of 23.0°C. 
of 1.5 to 10 g/10 min and a melt tension at break measured at 
a temperature of 190° C. of 10 cN or more” may be referred 
to as “polyolefin (B). In addition, “a component (C) contain 
ing a rubber and/or a thermoplastic elastomer and a softener 
and having a melt flow rate (MFR) at a temperature of 23.0°C. 
of 3 to 10 g/10 min and a melt tension at break measured at a 
temperature of 190° C. of less than 10 cN” may be referred to 
as “component (C). Further, “a melt flow rate (MFR) at a 
temperature of 230° C.” may be referred to as “a MFR (230° 
C.)”. Furthermore, “a melt tension at break measured at a 
temperature of 190° C. may be referred to as “a melt tension 
(190° C., at break). 

Each of polyolefin (A), polyolefin (B), component (C) and 
the other additives may be used either alone or in combination 
of two or more kinds thereof. 
(Polyolefin (A)) 

Polyolefin (A) described above is not specifically limited, 
and is, for example, a polymer including (being formed from) 
an O-olefin as an essential component, namely a polymer 
having at least a constituent unit derived from an O-olefin in 
one molecule thereof. Polyolefin (A) described above may be, 
for example, either a polymer composed of an O-olefin or a 
polymer comprising an O-olefin and a monomer component 
other than the C-olefin. 

Polyolefin (A) described above may be either a homopoly 
mer or a copolymer containing two or more kinds of mono 
mers. Further, in the case of the copolymer, polymer (A) may 
be a random copolymer or a block copolymer. Polyolefin (A) 
described above may be one kind of polymer or in combina 
tion of two or more kinds of polymers. 

Although not specifically limited, polyolefin (A) described 
above is preferably a straight-chain polyolefin, from the view 
point of obtaining the polyolefin resin foam having a high 
expansion ratio. 
As the above-mentioned C-olefin, preferred is, for 

example, an O-olefin having 2 to 8 carbon atoms (for 
example, ethylene, propylene, butene-1, pentene-1, hexene 
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4 
1,4-methyl-pentene-1, heptene-1, octene-1 or the like). The 
C-olefins may be used either alone or in combination of two 
or more kinds thereof. 
The monomer components other than the above-men 

tioned C-olefin include, for example, ethylenic unsaturated 
monomers such as vinyl acetate, acrylic acid, acrylic ester, 
methacrylic acid, methacrylic ester and vinyl alcohol. The 
monomer components other than the C-olefin may be used 
either alone or in combination of two or more kinds thereof. 

Polyolefin (A) described above includes, for example, low 
density polyethylene, middle-density polyethylene, high 
density polyethylene, linear low-density polyethylene, 
polypropylene (propylene homopolymer), a copolymer of 
ethylene with propylene, a copolymer of ethylene with an 
C-olefin other than ethylene, a copolymer of propylene with 
an C-olefin other than propylene, a copolymer of ethylene and 
propylene withan C-olefin other than ethylene and propylene, 
a copolymer of propylene with an ethylenic unsaturated 
monomer, and the like. 

Polyolefin (A) described above is preferably a polymer 
including propylene as an essential monomer component 
(propylene-based polymer), namely a polymer having at least 
a constituent unit derived from propylene, from the viewpoint 
of heat resistance. That is to say, polyolefin (A) includes the 
propylene-based polymer Such as polypropylene (propylene 
homopolymer), a copolymer of ethylene with propylene or a 
copolymer of propylene with an O-olefin other than propy 
lene. The above-mentioned C-olefins other than propylene 
may be used either alone or in combination of two or more 
kinds thereof. 

Although not specifically limited, the content of the above 
mentioned C-olefin is, for example, preferably from 0.1 to 
10% by weight, and more preferably from 1 to 5% by weight, 
based on the total amount (100% by weight) of the monomer 
components constituting polyolefin (A). 
The melt flow rate (MFR, melt mass flow rate) at a tem 

perature of 23.0°C. of polyolefin (A) described above is form 
0.2 to 0.7 g/10 min, and preferably from 0.3 to 0.6 g/10 min. 
By adjusting the MFR (23.0°C.) to 0.2 g/10 min or more, 
extrusion can be Smoothly performed. Further, by adjusting 
the MFR (23.0°C.) to 0.7 g/10 minor less, formability of the 
resin composition of the invention is improved. Incidentally, 
the MFR (23.0°C.) in this specification is understood to be the 
MFR measured at a temperature of 23.0°C. and a load of 2.16 
kgf based on ISO 1133 (JIS K 7210). 
The melt tension at break measured at a temperature of 

190° C. of polyolefin (A) described above is 30 cN or more. 
Above all, it is preferably from 30 to 70 cM, and more pref 
erably from 40 to 60 ch. By adjusting the melt tension (190° 
C., at break) to 70 cn or less, the expansion ratio is increased. 
Accordingly, the polyolefin resin foam formed by foaming 
can be made thick to further improve flexibility. By adjusting 
the melt tension (190° C., at break) to 30 cn or more, gas 
(foaming agent) leakage is inhibited at the time of cell for 
mation to obtain the Sufficient expansion ratio. Incidentally, 
the melt tension (190° C., at break) in this specification is 
measured by the following method. 
(Measuring Conditions of Melt Tension (190° C., at Break)) 
The melt tension (190° C., at break) can be measured as the 

melt tension (cN) at break, for example, by filling a measure 
ment sample into a capillary rheometer set to a temperature of 
190° C., extruding it at a constant extrusion rate to obtain a 
sample, which is taken up on a roll through a tension detecting 
pulley, and gradually increasing the take-off speed (take-up 
speed) of the sample until breakage thereof. 



US 8,846,774 B2 
5 

Specifically, the measurement can be made by a method 
described in “(1) Melt Tension (190° C., at Break) of (Evalu 
ations) described later. 
As polyolefin (A) described above, a commercial product 

may be used. Examples thereof include “E110G” (manufac 
tured by Prime Polymer Co., Ltd.), “EA9” (manufactured by 
Japan Polypropylene Corporation), “EA9FT' (manufactured 
by Japan Polypropylene Corporation), “E-185G” (manufac 
tured by Prime Polymer Co., Ltd.) and the like. 
(Polyolefin (B)) 

Polyolefin (B) described above is not specifically limited, 
and is, for example, a polymer including an O-olefin as an 
essential component, namely a polymer having at least a 
constituent unit derived from an O-olefin in one molecule 
thereof. Polyolefin (B) described above may be, for example, 
either a polymer composed of an O-olefin or a polymer 
including an O-olefin and a monomer component other than 
the C-olefin. 

Polyolefin (B) described above may be either a homopoly 
mer or a copolymer containing two or more kinds of mono 
mers. Further, in the case of the copolymer, polymer (B) may 
be a random copolymer or a block copolymer. Polyolefin (B) 
described above may be one kind of polymer or in combina 
tion of two or more kinds of polymers. 

Although not specifically limited, polyolefin (B) described 
above is preferably a polyolefin in branched chain form (hav 
ing a branched chain), because cell bloat or cell breakage (cell 
defoaming) is hard to occur after cell formation, and there 
fore, the polyolefin resin foam having uniform cells is 
obtained. 
As the above-mentioned C-olefin, preferred is, for 

example, an O-olefin having 2 to 8 carbon atoms (for 
example, ethylene, propylene, butene-1, pentene-1, hexene 
1,4-methyl-pentene-1, heptene-1, octene-1 or the like). The 
C-olefins may be used either alone or in combination of two 
or more kinds thereof. 
The monomer components other than the above-men 

tioned C-olefin include, for example, ethylenic unsaturated 
monomers such as vinyl acetate, acrylic acid, acrylic ester, 
methacrylic acid, methacrylic ester and vinyl alcohol. The 
monomer components other than the C-olefin may be used 
either alone or in combination of two or more kinds thereof. 

Polyolefin (B) described above includes, for example, low 
density polyethylene, middle-density polyethylene, high 
density polyethylene, linear low-density polyethylene, 
polypropylene (propylene homopolymer), a copolymer of 
ethylene with propylene, a copolymer of ethylene with 
another C-olefin, a copolymer of propylene with another 
C-olefin, a copolymer of ethylene and propylene with another 
C-olefin, a copolymer of propylene with another ethylenic 
unsaturated monomer, and the like. 

Polyolefin (B) described above is preferably a polymer 
including propylene as an essential monomer component 
(propylene-based polymer), namely a polymer having at least 
a constituent unit derived from propylene, from the viewpoint 
of heat resistance. That is to say, polyolefin (B) includes the 
propylene-based polymer Such as polypropylene (propylene 
homopolymer), a copolymer of ethylene with propylene or a 
copolymer of propylene with an O-olefin other than propy 
lene. The above-mentioned C-olefins other than propylene 
may be used either alone or in combination of two or more 
kinds thereof. 

Although not specifically limited, the content of the above 
mentioned C-olefinis, for example, preferably from 5 to 50% 
by weight, and more preferably from 10 to 40% by weight, 
based on the total amount (100% by weight) of the monomer 
components constituting polyolefin (B). 
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The melt flow rate (MFR) at a temperature of 230° C. of 

polyolefin (B) described above is form 1.5 to 10 g/10 min, 
preferably from 1.5 to 3 g/10 min, and more preferably from 
2.0 to 2.5 g/10 min. By adjusting the MFR (230° C.) to 1.5 
g/10 minor more, the variations in cell diameter become hard 
to occur after cell structure formation, thereby being able to 
obtain the polyolefin resin foam having uniform cells. Fur 
ther, by adjusting the MFR (23.0°C.) to 10 g/10 minor less, 
the resin does not drip down at the time of extrusion, and is 
excellent in processability of the polyolefin resin foam. 
The melt tension at break measured at a temperature of 

190° C. of polyolefin (B) described above is 10 cN or more, 
preferably from 10 to 70 cn, and more preferably from 13 to 
60 cN. When the melt tension (190° C., at break) is 70 cN or 
less, the variations in cell diameter can be inhibited. Further, 
when the melt tension (190° C., at break) is 10cN or more, the 
resin composition has extensibility, and molecules are 
entangled with one another to increase the Viscosity thereof. 
Accordingly, cell bloat or cell breakage (cell deforming) 
becomes hard to occur after cell formation, thereby being able 
to inhibit the variations in cell diameter. 
As polyolefin (B) described above, a commercial product 

may be used. Examples thereof include “WB140HMS 
(manufactured by Borealis Corporation), “WB135HMS” 
(manufactured by Borealis Corporation) and the like. 
(Component (C)) 
The above-mentioned component (C) is a mixture (com 

position) containing a rubber and/or a thermoplastic elas 
tomer and a softener. The above-mentioned component (C) 
may containan additive, as needed. That is to say, examples of 
the above-mentioned component (C) include a mixture con 
taining a rubber, a thermoplastic elastomer and a softener, a 
mixture containing a rubber and a softener, and a mixture 
containing a thermoplastic elastomer and a softener. As the 
above-mentioned component (C), preferred is, for example, a 
mixture (composition) composed of a rubber and/or a ther 
moplastic elastomer and a softener, a mixture (composition) 
composed of a rubber and/or a thermoplastic elastomer, a 
softener and an additive (for example, carbon black) in the 
component (C), or the like. The above-mentioned rubber or 
thermoplastic elastomer is not specifically limited, as long as 
it is capable of being foamed, and a well-known rubber or 
thermoplastic elastomer can be used. 

Although not specifically limited, the above-mentioned 
rubbers include, for example, natural or synthetic rubbers 
such as natural rubber, polyisobutylene, isoprene rubber, 
chloroprene rubber, butyl rubber and nitrile-butyl rubber. The 
above-mentioned rubbers may be used either alone or in 
combination of two or more kinds thereof. 

Although not specifically limited, the above-mentioned 
thermoplastic elastomers include, for example, thermoplastic 
olefin-based elastomers such as ethylene-propylene copoly 
mer, ethylene-propylene-diene copolymer, ethylene-vinyl 
acetate copolymer, polybutene, polyisobutylene and chlori 
nated polyethylene; thermoplastic styrenic elastomers such 
as styrene-butadiene-styrene copolymer, styrene-isoprene 
styrene copolymer, Styrene-isoprene-butadiene-styrene 
copolymerand hydrogenated polymers thereofthermoplastic 
polyester-based elastomers; thermoplastic polyurethane 
based elastomers; thermoplastic acrylic elastomers; and the 
like. The above-mentioned thermoplastic elastomers may be 
used either alone or in combination of two or more kinds 
thereof. 
As “a rubber and/or a thermoplastic elastomer' used in 

component (C), preferred is an olefin-based elastomer, and 
especially preferred is a thermoplastic olefin-based elas 
tomer. Although not specifically limited, the thermoplastic 
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olefin-based elastomer is an elastomer having a micro-phase 
separation structure of an polyolefin component and an ole 
fin-based rubber component, and well compatible with poly 
olefin (A) and polyolefin (B). More specifically, as the ther 
moplastic olefin-based elastomer, there is preferably 
exemplified an elastomer including polypropylene resin (PP) 
and ethylene-propylene rubber (EPM) or ethylene-propy 
lene-diene rubber (EPDM). Incidentally, from the viewpoint 
of compatibility, the mass ratio of the above-mentioned poly 
olefin component/olefin-based rubber component is prefer 
ably from 90/10 to 10/90, and more preferably from 80/20 to 
2O780. 
As the above-mentioned softener, there can be suitably 

used a softener commonly used in rubber products. Process 
ability and flexibility can be improved by allowing the above 
mentioned softener to be contained. 

Specific examples of the above-mentioned softeners 
include petroleum oil substances such as process oil, lubri 
cating oil, paraffin oil, liquid paraffin oil, petroleum asphalt 
and Vaseline; coal tars Such as coal tar and coal tarpitch; fatty 
oils such as castor oil, linseed oil, rapeseed oil, Soybean oil 
and copra oil; waxes such as toll oil, beeswax, carnauba wax 
and lanolin; synthetic polymer Substances such as petroleum 
resin, coumaroneindene resin and atactic polypropylene; 
ester compounds such as dioctyl phthalate, dioctyl adipate 
and dioctyl sebacate; microcrystalline wax, Sub(factice), liq 
uid polybutadiene, modified liquid polybutadiene, liquid 
thiocol, liquid polyisoprene, liquid polybutene, liquid ethyl 
ene-C-olefin copolymer and the like. Among them, preferred 
are paraffinic, naphthenic, and aromatic mineral oils, liquid 
polyisoprene, liquid polybutene and liquid ethylene-C-ole 
fin-based copolymer, and more preferred are liquid polyiso 
prene, liquid polybutene and liquid ethylene-C-olefin-based 
copolymer. 
The content ratio of the above-mentioned softener is pref 

erably from 1 to 200 parts by mass, more preferably from 5 to 
100 parts by mass, and particularly preferably from 10 to 50 
parts by mass, based on 100 parts by mass of the polyolefin 
component in component (C). When the content of the soft 
ener exceeds 200 parts by mass, the Softener may cause poor 
dispersion in kneading with the rubber and/or the thermoplas 
tic elastomer. 

Although not specifically limited, additives in the above 
mentioned component (C) include, for example, an aging 
inhibitor, a weather resistant agent, a UV absorber, a dispers 
ant, a plasticizer, carbon black, an antistatic agent, a Surfac 
tant, a tension improver and a flowability improver. Inciden 
tally, the additives in the above-mentioned component (C) 
may be used either alone or in combination of two or more 
kinds thereof. 
The content ratio of the additive in the above-mentioned 

component (C) is preferably from 0.01 to 100 parts by mass, 
more preferably from 0.05 to 50 parts by mass, and particu 
larly preferably from 0.1 to 30 parts by mass, based on 100 
parts by mass of the polyolefin component in component (C). 
An additive content ratio of 0.01 part by mass or more makes 
it possible to be effective as each additive. 

Although not specifically limited, the MFR (23.0°C.) of the 
above-mentioned component (C) is, for example, preferably 
from 3 to 10 g/10 min, and more preferably from 4 to 9 g/10 
min. By adjusting the MFR (23.0°C.) to 3 g/10 min or more 
and 10 g/10 minor less, formability of the resin composition 
is improved. 

Although not specifically limited, the melt tension (190° 
C., at break) is, for example, preferably less than 10 cn, and 
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more preferably from 5 to 9.5 cN. By adjusting the melt 
tension (190° C., at break) to less than 10 cn, extrusion can be 
smoothly performed. 

Although not specifically limited, the JIS hardness A of the 
above-mentioned component (C) is, for example, preferably 
from 30 to 90 degrees, and more preferably from 40 to 85 
degrees. By adjusting the JIS hardness A to 30 degrees or 
more, the polyolefin resin foam having a high expansion ratio 
can be obtained. Further, by adjusting the JIS hardness A to 90 
degrees or less, the flexible foam can be obtained. Inciden 
tally, the JIS hardness A used in this specification means the 
hardness measured based on ISO 7619 (JIS K6253). 

Although not specifically limited, the content of polyolefin 
(A) in the resin composition of the invention is preferably 
from 10 to 60% by weight, more preferably from 12 to 50% 
by weight, and still more preferably from 15 to 50% by 
weight, based on the total weight (100% by weight) of the 
resin composition of the invention, from the viewpoint that 
the polyolefin resin foam having a high expansion ratio is 
obtained. 
The content of polyolefin (B) in the resin composition of 

the invention is from 15 to 75 parts by weight based on 100 
parts by weight of polyolefin (A). That is to say, the content of 
polyolefin (B) based on 100 parts by weight of polyolefin (A) 
is from 15 to 75 parts by weight. Above all, the content of 
polyolefin (B) based on 100 parts by weight of polyolefin (A) 
is preferably from 20 to 70 parts by weight, and more prefer 
ably from 25 to 60 parts by weight. When the content of 
polyolefin (B) is 15 parts by weight or more based on 100 
parts by weight of polyolefin (A), cell bloat is hard to occur, 
and therefore, the polyolefin resin foam having uniform cells 
is obtained. Further, when the content of polyolefin (B) is 75 
parts by weight or less based on 100 parts by weight of 
polyolefin (A), gas leakage is hard to occur at the time of cell 
formation, and the polyolefin resin foam having uniform cells 
is obtained. 

Although not specifically limited, the content of compo 
nent (C) used in the resin composition of the invention as 
needed is, for example, preferably from 30 to 200 parts by 
weight, and more preferably from 35 to 180 parts by weight, 
based on 100 parts by weight of polyolefin (A). When the 
content of component (C) is 30 parts by weight or more based 
on 100 parts by weight of polyolefin (A), flexibility and 
rubber elasticity of the resin composition are improved. Fur 
ther, when the content of component (C) is 200 parts by 
weight or less based on 100 parts by weight of polyolefin (A), 
the polyolefin resin foam having a high expansion ratio is 
obtained. 

Furthermore, although not specifically limited, the content 
of component (C) in the resin composition of the invention is 
preferably from 10 to 60% by weight, more preferably from 
12 to 50% by weight, and still more preferably from 13 to 
50% by weight, based on the total weight (100% by weight) 
of the resin composition of the invention. 

Other additives may be contained in the resin composition 
of the invention as needed. The type of additive is not specifi 
cally limited, and various additives generally used in foam 
shaping can be used. The above-mentioned additives include, 
for example, a cell nucleating agent (Such as particles 
described later), a crystal nucleating agent, a plasticizer, a 
lubricant, a colorant (such as a pigment, a dye or carbon), a 
UV absorber, an antioxidant, an aging inhibitor, a filler, a 
reinforcing agent, an antistatic agent, a Surfactant, a tension 
improver, a shrinkage inhibitor, a flowability improver, clay, 
a Vulcanizing agent, a Surface treating agent and a flame 
retardant. The above-mentioned additives may be contained 
within such a range that the effect of the invention is not 
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impaired. Incidentally, the above-mentioned additives may 
be used either alone or in combination of two or more kinds 
thereof. 

The cell nucleating agent may be contained in the resin 
composition of the invention. The above-mentioned cell 
nucleating agents include, for example, particles. The par 
ticles include, for example, talc, silica, alumina, Zeolite, cal 
cium carbonate, magnesium carbonate barium sulfate, Zinc 
oxide, titanium oxide, aluminum hydroxide, magnesium 
hydroxide, mica, clay Such as montmorillonite, glass fibers 
and carbon tubes. Incidentally, the particles may be used 
either alone or in combination of two or more kinds thereof. 

Although the average particle size (particle size) of the 
above-mentioned particles is not specifically limited, pre 
ferred are, for example, particles having an average particle 
size of 0.1 to 20 Lum. When the average particle size of the 
particles is less than 0.1 um, the particles may not function as 
a foam nucleating agent. On the other hand, when the average 
particle size exceeds 20 um, it may cause gas leakage at the 
time of foam shaping. 

The above-mentioned cell nucleating agent functions as a 
cell nucleating agent (foam nucleating agent) at the time of 
foam shaping of the resin composition, so that when the cell 
nucleating agent is contained in the resin composition of the 
invention, the polyolefin resin foam having uniform micro 
cells can be obtained. 

Although not specifically limited, the content of the above 
mentioned cell nucleating agent is, for example, preferably 
from 5 to 500 parts by weight, more preferably from 10 to 480 
parts by weight, and still more preferably from 15 to 450 parts 
by weight, based on 100 parts by weight of polyolefin (A) 
described above. When the content of the cell nucleating 
agent is 5 parts by weight or more based on 100 parts by 
weight of polyolefin (A), the function as the cell nucleating 
agent is exhibited, and the polyolefin resin foam having uni 
form microcells can be obtained. Further, when the content of 
the cell nucleating agent is 500 parts by weight or less based 
on 100 parts by weight of polyolefin (A), an increase in 
Viscosity of the resin composition and gas leakage at the time 
of form shaping are hard to occur, and the polyolefin resin 
foam is obtained at a sufficient expansion ratio. 
The flame retardant may be contained in the resin compo 

sition of the invention. The above-mentioned flame retardant 
may be either in a powder form or in a form other than the 
powder form. As the powdery flame retardant, preferred is an 
inorganic flame retardant. The inorganic flame retardants 
include, for example, a bromine-based flame retardant, a 
chlorine-based flame retardant, a phosphorus-based flame 
retardant, an antimony-based flame retardant, a non-halogen/ 
non-antimony inorganic flame retardant and the like. Here, 
the bromine-based flame retardant and the chlorine-based 
flame retardant generate gas components harmful to the 
human bodies and corrosive to devices at the time ofburning, 
and the phosphorus-based flame retardant and the antimony 
based flame retardant involve problems of harmfulness and 
explosion. Accordingly, as the inorganic flame retardant, pre 
ferred is the non-halogen/non-antimony inorganic flame 
retardant. The non-halogen/non-antimony inorganic flame 
retardants include, for example, aluminum hydroxide, mag 
nesium hydroxide, hydrated metal compounds Such as mag 
nesium oxide/nickel oxide hydrate and magnesium oxide/ 
Zinc oxide hydrate, and the like. Incidentally, the hydrated 
metal oxides may be surface treated. The flame retardants 
may be used either alone or in combination of two or more 
kinds thereof. 

From the viewpoint that the polyolefin resin foam having 
flame retardance and a high expansion ratio is obtained, it is 
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preferred that the above-mentioned flame retardant also has a 
function as the cell nucleating agent. The flame retardants 
having the function as the cell nucleating agent include, for 
example, magnesium hydroxide, and aluminum hydroxide. 

Although not specifically limited, the content of the above 
mentioned flame retardant is, for example, preferably from 10 
to 450 parts by weight, more preferably from 20 to 400 parts 
by weight, still more preferably from 50 to 350 parts by 
weight, and particularly preferably from 100 to 300 parts by 
weight, based on 100 parts by weight of polyolefin (A) 
described above. When the content of the flame retardant is 10 
parts by weight or more based on 100 parts by weight of 
polyolefin (A), the foam after foam shaping becomes flame 
retardant, even when the resin composition contains a com 
ponent having a flammable nature, and can be used for appli 
cations requiring flame retardance, such as electric or 
electronic device applications. Further, when the content of 
the flame retardant is 450 parts by weight or less based on 100 
parts by weight of polyolefin (A), the foam expansion ratio at 
the time of foam shaping is increased. 
The lubricant may be contained in the resin composition of 

the invention. Although the above-mentioned lubricant is not 
specifically limited, examples thereof include hydrocarbon 
based lubricants such as liquid paraffin, paraffin wax, micro 
wax and polyethylene wax; fatty acid-based lubricants such 
as Stearic acid, behenic acid and 12-hydroxy Stearic acid; 
ester-based lubricants such as butyl Stearate, Stearic acid 
monoglyceride, pentaerythritol tetrastearate, hardened castor 
oil and stearyl Stearate; and the like. Incidentally, the lubri 
cants may be used either alone or in combination of two or 
more kinds thereof. 

Although not specifically limited, the content of the above 
mentioned lubricant is, for example, preferably from 0.1 to 30 
parts by weight, more preferably from 0.5 to 25 parts by 
weight, and still more preferably from 1 to 20 parts by weight, 
based on 100 parts by weight of polyolefin (A) described 
above. When the content of the lubricant is 0.1 part by weight 
or more based on 100 parts by weight of polyolefin (A), 
fluidity is improved, and thermal deterioration of the resin 
composition can be inhibited. When the content of the lubri 
cant is 30 parts by weight or less based on 100 parts by weight 
of polyolefin(A), fluidity is not excessively increased, and the 
Smooth foam can be obtained. 
The resin composition of the invention can be obtained, for 

example, by kneading and extruding polyolefin (A), polyole 
fin (B), component (C) optionally added and the other addi 
tives optionally added, through a known melt kneading 
extruder Such as a single-screw kneading extruder or a twin 
screw kneading extruder. Examples of the shape of the resin 
composition of the invention include Strand, sheet, flat plate 
and pellet formed by cutting a water-cooled or air-cooled 
strand into a proper length. Above all, from the viewpoint of 
productivity, it is preferred that the resin composition is 
kneaded and pelletized. 
The resin composition of the invention is preferably a resin 

composition for a polyolefin resin foam produced by mixing 
polyolefin (A) and polyolefin (B) at a ratio of 15 to 75 parts by 
weight of component (B) to 100 parts by weight of compo 
nent (A). Above all, the resin composition is preferably a resin 
composition for a polyolefin resin foam produced by mixing 
polyolefin (A) at a ratio of 10 to 60% by weight (preferably 12 
to 50% by weight) to the total weight (100% by weight) of the 
resin composition of the invention and polyolefin (B) at a ratio 
of 15 to 75 parts by weight (preferably 20 to 70 parts by 
weight and more preferably 25 to 60 parts by weight) to 100 
parts by weight of polyolefin (A). 
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The resin composition of the invention may be a resin 
composition for a polyolefin resin foam produced by further 
mixing component (C). Although not specifically limited, the 
amount of component (C) added is, for example, preferably 
from 30 to 200 parts by weight, and more preferably from 35 
to 180 parts by weight, based on 100 parts by weight of 
polyolefin (A). 
The resin composition of the invention is used as a resin 

composition in producing the polyolefin resin foam. 
Polyolefin Resin Foam 
The polyolefin resin foam of the invention is formed by 

foaming (foam shaping) the resin composition of the inven 
tion. In this specification, “the polyolefin resin foam of the 
invention” may be referred to as “the foam of the invention' 
in Some cases. 

Although not specifically limited, the apparent density of 
the foam of the invention is preferably from 0.01 to 0.15 
g/cm, and more preferably from 0.03 to 0.14 g/cm, from the 
viewpoint of flexibility or compressibility. Incidentally, the 
above-mentioned apparent density can be measured by a 
method described in "(3) Apparent Density’ of (Evaluations) 
described later. 

Although not specifically limited, the average cell diameter 
of the foam of the invention is, for example, preferably from 
10 to 200 um, and more preferably from 30 to 180 um. When 
the average cell diameter of the foam is 10um or more, impact 
absorption properties (cushioning properties) are improved. 
When the average cell diameter of the foam is 200 um or less, 
the foam having microcells is obtained. Further, thin layer 
processing becomes possible, which makes it possible to use 
the foam in a minute clearance and improves dust-proofprop 
erties. Incidentally, the above-mentioned average cell diam 
eter can be measured by a method described in “(5) Average 
Cell diameter of (Evaluations) described later. 

Although not specifically limited, the cell structure of the 
foam of the invention is preferably a closed cell structure or a 
semi-interconnected semi-closed cell structure (in which a 
closed cell structure and an interconnected cell structure are 
mixed, and the ratio thereof is not specifically limited), and 
more preferably a semi-interconnected semi-closed cell 
structure. Although not specifically limited, the ratio of a 
closed cell structure moiety in the foam of the invention is 
preferably 40% or less, and more preferably 30% or less, 
based on the total volume (100%) of the foam of the inven 
tion, from the viewpoint of flexibility. The cell structure can 
be controlled by adjusting the foam expansion ratio with the 
amount or the pressure of a foaming agent to be impregnated 
into the resin composition at the time of foam shaping. 

Although not specifically limited, the thickness of the foam 
of the invention is, for example, preferably from 0.1 to 5mm, 
and more preferably from 0.2 to 3 mm. When the thickness is 
less than 0.1 mm, there is a possibility of causing deteriora 
tion of dust-proof properties or cushioning properties. On the 
other hand, when the thickness exceeds 5 mm, there is a 
possibility that it becomes difficult to apply the foam to elec 
tric or electronic devices having a thin, Small or narrow form. 
Incidentally, the above-mentioned thickness may be adjusted 
by slicing the foam of the invention after production to a 
desired thickness. 
The relative density (density after foaming/density in 

unfoamed State (for example, density of the resin composition 
or density of an unfoamed shaped product) of the foam of the 
invention is preferably from 0.02 to 0.30, and more preferably 
from 0.03 to 0.25, from the viewpoint that the thick foam can 
be formed in a physical foaming method using a gas as the 
above-mentioned foaming agent. When the relative density 
exceeds 0.30, foaming becomes insufficient to cause deterio 
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12 
ration in flexibility of the foam in some cases. On the other 
hand, when the relative density is less than 0.02, the strength 
of the foam may be unfavorably significantly decreased. 
The polyolefin resin foam of the invention is formed by 

foaming the resin composition of the invention. Although not 
specifically limited, methods for foaming the resin composi 
tion include, for example, a physical foaming method (a 
method of impregnating (dispersing) a low-boiling liquid 
(foaming agent) into the resin composition, and then vapor 
izing the foaming agent, thereby forming cells) and a chemi 
cal foaming method (a method of generating a gas by thermal 
degradation of a compound added to the resin composition, 
thereby forming cells). Above all, a physical foaming method 
using a high-pressure gas as the foaming agent is preferred, 
and particularly, preferred is a method of impregnating the 
resin composition with the high-pressure gas (for example, an 
inert gas), followed by foaming to form cells. 

Although not specifically limited, the above-mentioned 
foaming agent used in the physical foaming method is pref 
erably a gas, and particularly preferably a gas inactive (an 
inert gas) to the resin composing the foam of the invention 
(the resin composing the resin composition of the invention). 
Although the above-mentioned inert gas is not specifically 
limited, as long as it is inactive to the resin composing the 
foam of the invention and capable of being impregnated 
therein, examples thereof include carbon dioxide, nitrogen 
gas, air, helium and argon. In particular, as the above-men 
tioned inert gas, carbon dioxide is preferred in terms of being 
impregnated into the resin composition in a large amount and 
at a high speed. Incidentally, the above-mentioned foaming 
agent may be used either alone or in combination of two or 
more kinds thereof. 

Although not specifically limited, the amount of the above 
mentioned foaming agent mixed (contained or impregnated) 
is, for example, preferably from 2 to 10% by weight based on 
the total weight (100% by weight) of the resin composition of 
the invention. 
From the viewpoint of increasing the impregnation speed 

thereof into the resin composition, the above-mentioned inert 
gas is preferably in a Supercritical state at the time of impreg 
nation. In the Supercritical state at the time of impregnation, 
the solubility of the inert gas in the resin composition 
increases to make possible impregnation (mixing) at a high 
concentration. Further, since the impregnation at a high con 
centration is possible, a large number of cell nuclei are devel 
oped in rapid pressure reduction after gas impregnation, and 
the density of cells to be grown from the cell nuclei increases 
even when the porosity is the same. Accordingly, microcells 
can be obtained. Incidentally, the critical temperature of car 
bon dioxide is 31°C., and the critical pressure thereof is 7.4 
MPa. 
The physical foaming method using the gas as the foaming 

agent is preferably a method of impregnating the resin com 
position with the high-pressure gas (for example, the inert gas 
or the like), followed by foaming through a pressure reduction 
(for example, to an atmospheric pressure) step (pressure 
releasing step), thereby forming the foam. Specific examples 
thereof include a method of impregnating an unfoamed 
shaped product composed of the resin composition with the 
high-pressure gas, followed by foaming through the pressure 
reduction (for example, to an atmospheric pressure) step, 
thereby forming the foam, and a method of impregnating a 
melted resin composition with the gas (for example, the inert 
gas or the like) under a pressurized State, thereafter reducing 
the pressure (for example, to an atmospheric pressure) for 
foaming, and Subjecting it to shaping, thereby forming the 
foam. 



US 8,846,774 B2 
13 

When the foam of the invention is produced by impregnat 
ing the resin composition of the invention with the gas, it may 
be produced, for example, by a batch process in which the 
resin composition of the invention is previously shaped into a 
Suitable shape Such as a sheet to form an unfoamed shaped 
resin product (unfoamed shaped product), thereafter this 
unfoamed shaped resin product is impregnated with the high 
pressure gas, and the pressure is released for foaming, or by a 
continuous process in which the resin composition of the 
invention is kneaded with the high-pressure gas under pres 
Surized conditions, and the pressure is released simulta 
neously with shaping to perform shaping and foaming at the 
same time. 

In the above-mentioned batch process, a method for form 
ing the unfoamed shaped resin product is not specifically 
limited, but examples thereof include a method of shaping the 
resin composition by using an extruder Such as a single-screw 
extruder or a twin-screw extruder, a method of uniformly 
kneading the resin composition by using a kneading machine 
with a blade, such as a roller-type, cam-type, kneader-type or 
Banbury-type mixer, followed by pressing it with a hot plate 
press to a predetermined thickness, a method of shaping the 
resin composition by using an injection molding machine, 
and the like. Further, although the shape of the unfoamed 
shaped resin product is not specifically limited, examples 
thereof include sheet, roll, plate and the like. In the above 
mentioned batch process, the resin composition is shaped by 
an appropriate method by which the unfoamed shaped resin 
product having a desired shape and thickness is obtained. 

In the above-mentioned batch process, cells are formed 
through a gas impregnation step of putting the unfoamed 
shaped resin product in a pressure container, injecting (intro 
ducing or mixing) a high-pressure gas therein to Sufficiently 
impregnate the unfoamed shaped resin product with the gas, 
and a pressure reduction step of releasing the pressure (gen 
erally to an atmospheric pressure) at the time when Suffi 
ciently impregnated with the gas, thereby generating cell 
nuclei in the resin composition. 
On the other hand, in the above-mentioned continuous 

process, the resin composition is foamed and shaped by a 
kneading impregnation step of injecting (introducing or mix 
ing) a high-pressure gas while kneading the resin composi 
tion by using an extruder (for example, such as a single-screw 
extruder or a twin-screw extruder) or an injection molding 
machine, thereby sufficiently impregnating the resin compo 
sition with the high-pressure gas, and a shaping pressure 
reduction step of extruding the resin composition through a 
die or the like arranged at an end of the extruder, thereby 
releasing the pressure (generally to an atmospheric pressure) 
to perform shaping and foaming at the same time. 

In the above-mentioned batch process and continuous pro 
cess, a heating step of allowing the cell nuclei to grow by 
heating may be provided as needed. Incidentally, the cell 
nuclei may be allowed to grow at room temperature without 
providing the heating step. Further, after the cells have been 
allowed to grow, rapid cooling may be performed with cold 
water or the like to fix the shape, as needed. The introduction 
of the high-pressure gas may be performed continuously or 
discontinuously. Incidentally, although a heating method 
used in allowing the cell nuclei to grow is not specifically 
limited, examples thereof include methods using well-known 
or commonly used means such as a water bath, an oil bath, a 
hot roll, a hot air oven, far-IR rays, near-IR rays and micro 
WaVS. 

In the gas impregnation step of the above-mentioned batch 
process or the kneading impregnation step of the above-men 
tioned continuous process, the pressure under which the gas is 
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impregnated may be suitably selected in consideration of the 
type of gas, operability and the like. However, for example, 
the pressure is preferably 5 MPa or more (for example, from 
5 to 100 MPa), and more preferably 7 MPa or more (for 
example, from 7 to 100 MPa). That is to say, it is preferred to 
impregnate the resin composition of the invention with the 
gas under a pressure of 5 MPa or more (for example, a pres 
sure of 5 to 100 MPa), and it is more preferred to impregnate 
the resin composition with the gas under a pressure of 7 MPa 
or more (for example, a pressure of 7 to 100 MPa). When the 
pressure of the gas is lower than 5 MPa, the cells significantly 
grow and excessively increase in size, unfavorably resulting 
in a tendency to cause disadvantages such as deterioration of 
the dust-proof effect. This is because when the pressure is 
low, the amount of the gas impregnated is relatively small 
compared to that under a high pressure, and therefore, the cell 
nuclei-forming speed decreases to decrease the number of the 
cell nuclei to be formed, so that the gas amount per one cell 
conversely increases to extremely increase the cell diameter. 
Further, in the pressure range lower than 5 MPa, the cell 
diameter and the cell density are largely changed only by a 
slight change in impregnation pressure, so that it is liable to 
become difficult to control the cell diameter and the cell 
density. 

Further, the temperature at the time of gas impregnation 
(impregnation temperature) in the gas impregnation step in 
the above-mentioned batch process or the kneading impreg 
nation step in the above-mentioned continuous process varies 
depending on the type of gas or resin used, and can be selected 
in a wide range. However, in consideration of operability and 
the like, the temperature is preferably from 10 to 350° C. 
More specifically, the impregnation temperature in the batch 
process is preferably from 10 to 250° C., more preferably 
from 40 to 240° C., and still more preferably from 60 to 230° 
C. Further, in the continuous process, the impregnation tem 
perature is preferably from 60 to 350° C., more preferably 
from 100 to 320°C., and still more preferably from 150 to 
300° C. Incidentally, when carbon dioxide is used as the 
high-pressure gas, the temperature at the time of gas impreg 
nation (impregnation temperature) is preferably 32° C. or 
more (particularly preferably 40°C. or more) in order to keep 
the Supercritical state thereof. Further, after gas impregnation 
and before foam shaping, the resin composition impregnated 
with the gas may be cooled to a temperature Suitable for foam 
shaping (for example, from 150 to 190° C.). 

Furthermore, in the above-mentioned batch process or the 
above-mentioned continuous process, the pressure reduction 
speed in the pressure reduction step (pressure-releasing step) 
is not specifically limited. However, from the viewpoint that 
the polyolefin resin foam having uniform microcells is 
obtained, it is preferably from 5 to 300 MPa/sec. 
When the heating step is provided in order to allow the cell 

nuclei to grow, the heating temperature is, for example, pref 
erably from 40 to 250° C., and more preferably from 60 to 
2500 C. 
When the foam of the invention is formed using the 

extruder in the continuous process, the discharge speed is, for 
example, preferably from 50 to 530 kg/cm h, and more pref 
erably from 100 to 500 kg/cm-h. When the foam of the 
invention has a discharge speed of 50 to 530 kg/cm h, the 
polyolefin resin foam having uniform microcells can be 
formed. In particular, even when the discharge speed is higher 
than 300 kg/cm-h to achieve high production speed, the 
polyolefin resin foam having uniform microcells can be 
formed. Accordingly, the polyolefin resin foam having uni 
form microcells can be efficiently formed, while maintaining 
a sufficient expansion ratio and flexibility. Incidentally, the 
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discharge speed can be measured by a method described in 
"(2) Discharge Speed of (Evaluations) described later. 

Incidentally, the cell structure, the density and the relative 
density of the foam of the invention are controlled by select 
ing a foaming method or foaming conditions (for example, 
the type or amount of foaming agent, the temperature, the 
pressure, the time or the like in foaming) at the time of foam 
shaping of the resin composition, depending on the type of 
resin composing the foam of the invention. 
The resin composition of the invention contains polyolefin 

(A) having a low MFR (23.0°C.) and a high melt tension (190° 
C., at break), so that foam shaping at a high expansion ratio 
becomes possible. Accordingly, the thickness of the polyole 
fin resin foam formed can be increased, and further, the flex 
ibility (strain recovery property or the like) is improved. 

Furthermore, the resin composition of the invention con 
tains polyolefin (B) having a relatively high melt tension 
(190° C., at break), although having a high MFR (23.0°C.), so 
that mutual entanglement of molecules is increased. In addi 
tion to the above-mentioned characteristics due to containing 
polyolefin (A), the Viscosity of the resin composition is 
improved by the mutual entanglement of molecules due to 
containing such polyolefin (B). Accordingly, cell breakage 
after foam shaping or cell fusion (cell bloat) involved therein 
is inhibited, thereby being able to form the polyolefin resin 
foam having uniform microcells. 
As described above, the resin composition of the invention 

contains polyolefin (A) and polyolefin (B), so that foam shap 
ing at a high expansion ratio is possible, and the thickness of 
the polyolefin resin foam after foam shaping can be increased. 
Further, the polyolefin resin foam formed has flexibility and 
uniform microcells. Further, even when the discharge speed is 
high (the production speed is high), the polyolefin resin foam 
having uniform microcells can be formed. Accordingly, the 
production efficiency is improved. 

Furthermore, when the resin composition of the invention 
contain component (C), the flexibility of the resin composi 
tion itself is improved, and rubber elasticity is imparted 
thereto. Accordingly, the flexibility (strain recovery property 
or the like) of the polyolefin resin foam after foam shaping is 
improved. 
The foam of the invention is favorably used for applica 

tions such as dust-proof materials, sealing materials (foamed 
sealing materials), impact absorbers, acoustic insulators and 
buffers, which are used in fitting (installing) various members 
or parts to predetermined sites. 
Foamed Sealing Material 
The foamed sealing material of the invention includes at 

least the foam of the invention. Further, the foamed sealing 
material of the invention may be composed of the foam of the 
invention or may have a structure in which the foam of the 
invention and a layer other than the foam of the invention 
(hereinafter occasionally referred to as an “other layer') are 
laminated with each other. Although not specifically limited, 
the shape of the foam of the invention is preferably sheet-like 
(film-like) or tape-like. Further, the foam of the invention may 
be processed into various shapes depending on its applica 
tion. 

The above-mentioned other layers include, for example, a 
pressure-sensitive adhesive layer, an intermediate layer (for 
example, a primer layer for improving adhesion and a Sub 
strate layer (for example, a film layer, a nonwoven fabric layer 
or the like). The other layer may be either a single layer or a 
laminate composed of a plurality of layers. Further, the other 
layer(s) may be formed on one surface of the foam of the 
invention or on both surfaces thereof. 
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It is preferred that the foamed sealing material of the inven 

tion has a structure in which the foam of the invention is 
laminated with the other layer, particularly a structure in 
which the foam of the invention is laminated with the pres 
sure-sensitive adhesive layer. For example, when the foamed 
sealing material of the invention has a sheet-like or tape-like 
shape, it is preferred to have the pressure-sensitive adhesive 
layer(s) on one surface side or both surface sides thereof. 
When the foamed sealing material of the invention has the 
pressure-sensitive adhesive layer, it is advantageous for fixing 
or temporary fitting to adherends and advantageous in terms 
of assembling property. Further, a Supporting board can be 
provided on the foam of the invention through the pressure 
sensitive adhesive layer. 

Although not specifically limited, pressure-sensitive adhe 
sives forming the above-mentioned pressure-sensitive adhe 
sive layers include, for example, an acrylic pressure-sensitive 
adhesive, a rubber-based pressure-sensitive adhesive (such as 
a natural rubber-based pressure-sensitive adhesive or a syn 
thetic rubber-based pressure-sensitive adhesive), a silicone 
based pressure-sensitive adhesive, a polyester-based pres 
Sure-sensitive adhesive, a urethane-based pressure-sensitive 
adhesive, a polyamide-based pressure-sensitive adhesive, an 
epoxy-based pressure-sensitive adhesive, a vinyl alkyl ether 
based pressure-sensitive adhesive, a fluorine-based pressure 
sensitive adhesive and the like. The above-mentioned pres 
Sure-sensitive adhesives may be used either alone or in 
combination of two or more kinds thereof. The above-men 
tioned pressure-sensitive adhesives may be of any type of 
emulsion-based, solvent-based, hot melt type, oligomer 
based and Solid-based pressure-sensitive adhesives. 
Above all, as the above-mentioned pressure-sensitive 

adhesive, preferred is an acrylic pressure-sensitive adhesive, 
from the viewpoint of prevention of contamination to adher 
ends. That is to say, it is preferred that the foamed sealing 
material of the invention has a structure in which the acrylic 
pressure-sensitive adhesive layer is laminated on the foam of 
the invention. 

Although not specifically limited, the thickness of the 
above-mentioned pressure-sensitive adhesive layer is prefer 
ably from 2 to 100 um, and more preferably from 10 to 100 
um. It is preferred that the pressure-sensitive adhesive layer is 
thinner, because the thinner the pressure-sensitive adhesive 
layer is, the more effectively the adhesion of dust and con 
taminants to an edge thereof is prevented. Incidentally, the 
pressure-sensitive adhesive layer may be either a single layer 
or a laminate. 

In the foamed sealing material of the invention, the above 
mentioned pressure-sensitive adhesive layer may be formed 
with the interposition of a layer (underlayer) other than the 
foam of the invention and the pressure-sensitive adhesive 
layer. Such underlayers include, for example, a pressure 
sensitive adhesive layer other than the above-mentioned pres 
Sure-sensitive adhesive layer, an intermediate layer, a primer 
layer, a substrate layer and the like. Above all, in terms of 
improving the breaking strength of the foam, the Substrate 
layer is preferred, and particularly, a film layer Such as a 
plastic film layer or a nonwoven fabric layer is preferred. 

Although not specifically limited, the foamed sealing 
material of the invention is used for applications in which 
various members or parts are fitted (installed) to predeter 
mined sites. In particular, it is preferred that in electric or 
electronic devices, the foamed sealing material of the inven 
tion is suitably used in fitting (installing) parts composing the 
electric or electronic devices to predetermined sites. That is to 
say, the foamed sealing material of the invention is preferably 
a foamed sealing material for electric or electronic devices. 
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Although not specifically limited, preferred examples of 
the various materials or parts capable of being fitted (in 
stalled) using the foamed sealing material of the invention 
include various members or parts in electric or electronic 
devices. Such members or parts for electric or electronic 
devices include, for example, image display members (dis 
play portions) (especially, Small-sized image display mem 
bers) installed to image display devices Such as liquid-crystal 
displays, electroluminescence displays and plasma displays, 
and optical members or optical parts such as cameras or 
lenses (especially, Small-sized cameras or lenses) installed to 
mobile communication devices such as so-called "portable 
telephones' and “portable information terminals'. 

Preferred specific use modes of the foamed sealing mate 
rial of the invention include, for example, use thereof around 
display portions such as LCDs (liquid crystal displays), and 
use thereof tucked between display portions such as LCDs 
(liquid crystal displays) and cases (window portions), for the 
purposes of dust proofing, light shielding, buffering and the 
like. 

EXAMPLES 

The invention will be described in more detail below with 
reference to Examples, but the invention should not be con 
strued as being limited by these Examples. Incidentally, the 
contents (amounts blended) of respective components in resin 
compositions of Examples, Comparative Examples and Ref 
erence Example are shown in Table 1. 

Example 1 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9, manufactured by Japan Polypropylene 
Corporation, MFR (230° C.): 0.5 g/10 min, melt tension 
(190° C., at break): 40 cn), 60 parts by weight of polypropy 
lene (trade name: “WB140HMS, manufactured by Borealis 
Corporation, MFR (230° C.): 2.0 g/10 min, melt tension 
(190° C., at break): 18 cn), 160 parts by weight of a mixture 
of a polyolefin-based elastomer and a softener (paraffin 
based extender oil), as component (C) (MFR (230°C.): 6 g/10 
min, melt tension (190° C., at break): 8.6 cn, JIS hardness A: 
79 degrees, the softener was blended in an amount of 30 parts 
by mass based on 100 parts by mass of the polyolefin-based 
elastomer), 35 parts by weight of magnesium hydroxide, 35 
parts by weight of carbon black (trade name: “Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 3.5 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (I) for a polyolefin resin foam. The con 
tent of the polypropylene (trade name: “EA9', manufactured 
by Japan Polypropylene Corporation, MFR (230° C.): 0.5 
g/10 min, melt tension (190°C., at break): 40 ch) was 25% by 
weight based on the total weight (% by weight) of the resin 
composition (I) for a polyolefin resin foam. Further, the con 
tent of the mixture of the polyolefin-based elastomer and the 
softener (paraffin-based extender oil), as component (C) 
(MFR (230° C.): 6 g/10 min, melt tension (190° C., at break): 
8.6 cn, JIS hardness A: 79 degrees, the softener was blended 
in an amount of 30 parts by mass based on 100 parts by mass 
of the polyolefin-based elastomer) was 41% by weight based 
on the total weight (% by weight) of the resin composition (I) 
for a polyolefin resin foam. 
The resin composition (I) for a polyolefin resin foam was 

kneaded in a twin-screw extruder manufactured by The Japan 
Steel Works Ltd. (JSW), at a temperature of 200° C., then 
extruded into a strand form, and shaped into a pellet form after 
cooling. The pellets were put into a single-screw extruder 
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manufactured by The Japan Steel Works Ltd. (JSW), and 
carbon dioxide gas was injected (impregnated) into the pellets 
at a pressure of 13 MPa under an atmosphere of 220°C. The 
carbon dioxide gas was injected at a ratio of 5.6 parts by 
weight to the total amount (100 parts by weight) of the 
polypropylene and the mixture of the polyolefin-based elas 
tomer and the softener contained in the resin composition for 
a polyolefin resin foam. The carbon dioxide gas at the time of 
impregnation was in a Supercritical state. The pressure 
thereof after injection was 12 MPa. After sufficient saturation 
with the carbon dioxide gas, the resin composition was cooled 
to 180° C., and then, extruded through a die at a discharge 
speed of 480 kg/cm-h to obtain a polyolefin resin foam. 

Example 2 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “E110G”, manufactured by Prime Polymer Co., 
Ltd., MFR (230° C.): 0.3 g/10 min, melt tension (190° C., at 
break): 57 cn), 60 parts by weight of polypropylene (trade 
name: “WB140HMS, manufactured by Borealis Corpora 
tion, MFR (230°C.): 2.0 g/10 min, melt tension (190° C., at 
break): 18 cn), 160 parts by weight of a mixture of a poly 
olefin-based elastomer and a softener (paraffin-based 
extender oil), as component (C) (MFR (23.0°C.): 6 g/10 min, 
melt tension (190° C., at break): 8.6 cN, JIS hardness A: 79 
degrees, the softener was blended in an amount of 30 parts by 
mass based on 100 parts by mass of the polyolefin-based 
elastomer), 35 parts by weight of magnesium hydroxide, 35 
parts by weight of carbon black (trade name: 'Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 3.5 parts by 
weight of stearic acid monoglyceride were mixed to prepare 
a resin composition (II) for a polyolefin resin foam. 

Using the resin composition (II) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 

Example 3 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9FT, manufactured by Japan Polypropy 
lene Corporation, MFR (230°C.): 0.4 g/10 min, melt tension 
(190° C., at break): 47 cN), 60 parts by weight of polypropy 
lene (trade name: “WB140HMS, manufactured by Borealis 
Corporation, MFR (230° C.): 2.0 g/10 min, melt tension 
(190° C., at break): 18 cn), 160 parts by weight of a mixture 
of a polyolefin-based elastomer and a softener (paraffin 
based extender oil), as component (C) (MFR (23.0°C.): 6 g/10 
min, melt tension (190° C., at break): 8.6 cn, JIS hardness A: 
79 degrees, the softener was blended in an amount of 30 parts 
by mass based on 100 parts by mass of the polyolefin-based 
elastomer), 35 parts by weight of magnesium hydroxide, 35 
parts by weight of carbon black (trade name: 'Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 3.5 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (III) for a polyolefin resin foam. 

Using the resin composition (III) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 

Example 4 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9FT, manufactured by Japan Polypropy 
lene Corporation, MFR (230°C.): 0.4 g/10 min, melt tension 
(190° C., at break): 47 cN), 60 parts by weight of polypropy 
lene (trade name: “WB135HMS, manufactured by Borealis 
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Corporation, MFR (230° C.): 2.4 g/10 min, melt tension 
(190° C., at break): 14 cn), 160 parts by weight of a mixture 
of a polyolefin-based elastomer and a softener (paraffin 
based extender oil), as component (C) (MFR (230°C.): 6 g/10 
min, melt tension (190° C., at break): 8.6 cn, JIS hardness A: 
79 degrees, the softener was blended in an amount of 30 parts 
by mass based on 100 parts by mass of the polyolefin-based 
elastomer), 35 parts by weight of magnesium hydroxide, 35 
parts by weight of carbon black (trade name: “Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 3.5 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (IV) for a polyolefin resin foam. 

Using the resin composition (IV) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 

Example 5 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9, manufactured by Japan Polypropylene 
Corporation, MFR (230° C.): 0.5 g/10 min, melt tension 
(190° C., at break): 40 cn), 25 parts by weight of polypropy 
lene (trade name: “WB140HMS, manufactured by Borealis 
Corporation, MFR (230° C.): 2.0 g/10 min, melt tension 
(190° C., at break): 18 cn), 125 parts by weight of a mixture 
of a polyolefin-based elastomer and a softener (paraffin 
based extender oil), as component (C) (MFR (230°C.): 6 g/10 
min, melt tension (190° C., at break): 8.6 cn, JIS hardness A: 
79 degrees, the softener was blended in an amount of 30 parts 
by mass based on 100 parts by mass of the polyolefin-based 
elastomer), 28 parts by weight of magnesium hydroxide, 28 
parts by weight of carbon black (trade name: “Asahi #35'. 
manufactured by Asahi Carbon Co., Ltd.) and 2.8 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (V) for a polyolefin resin foam. 

Using the resin composition (V) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 

Example 6 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9, manufactured by Japan Polypropylene 
Corporation, MFR (230° C.): 0.5 g/10 min, melt tension 
(190° C., at break): 40 cn), 60 parts by weight of polypropy 
lene (trade name: “WB135HMS, manufactured by Borealis 
Corporation, MFR (230° C.): 2.4 g/10 min, melt tension 
(190° C., at break): 14 cn), 70 parts by weight of a mixture of 
a polyolefin-based elastomer and a softener (paraffin-based 
extender oil), as component (C) (MFR (23.0°C.): 6 g/10 min, 
melt tension (190° C., at break): 8.6 cN, JIS hardness A: 79 
degrees, the softener was blended in an amount of 30 parts by 
mass based on 100 parts by mass of the polyolefin-based 
elastomer), 300 parts by weight of magnesium hydroxide, 15 
parts by weight of carbon black (trade name: “Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 2.3 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (XI) for a polyolefin resin foam. 

Using the resin composition (XI) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 

Comparative Example 1 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9, manufactured by Japan Polypropylene 
Corporation, MFR (230° C.): 0.5 g/10 min, melt tension 
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(190° C., at break): 40 ch), 100 parts by weight of a mixture 
of a polyolefin-based elastomer and a softener (paraffin 
based extender oil), as component (C) (MFR (23.0°C.): 6 g/10 
min, melt tension (190° C., at break): 8.6 cn, JIS hardness A: 
79 degrees, the softener was blended in an amount of 30 parts 
by mass based on 100 parts by mass of the polyolefin-based 
elastomer), 22 parts by weight of magnesium hydroxide, 22 
parts by weight of carbon black (trade name: 'Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 2.2 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (VI) for a polyolefin resin foam. 

Using the resin composition (VI) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 

Reference Example 

A polyolefin resin foam was obtained in the same manner 
as in Comparative Example 1 with the exception that the 
discharge speed was changed to 290 kg/cm-h. 

Comparative Example 2 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9, manufactured by Japan Polypropylene 
Corporation, MFR (230° C.): 0.5 g/10 min, melt tension 
(190° C., at break): 40 cN), 60 parts by weight of polypropy 
lene (trade name: “FY6', manufactured by Japan Polypropy 
lene Corporation, MFR (230°C.): 2.4 g/10 min, melt tension 
(190° C., at break):9 cN), 160 parts by weight of a mixture of 
a polyolefin-based elastomer and a softener (paraffin-based 
extender oil), as component (C) (MFR (23.0°C.): 6 g/10 min, 
melt tension (190° C., at break): 8.6 cN, JIS hardness A: 79 
degrees, the softener was blended in an amount of 30 parts by 
mass based on 100 parts by mass of the polyolefin-based 
elastomer), 35 parts by weight of magnesium hydroxide, 35 
parts by weight of carbon black (trade name: 'Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 3.5 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (VII) for a polyolefin resin foam. 

Using the resin composition (VII) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 

Comparative Example 3 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9FT, manufactured by Japan Polypropy 
lene Corporation, MFR (230°C.): 0.4 g/10 min, melt tension 
(190° C., at break): 47 cN), 60 parts by weight of polypropy 
lene (trade name: “PF380A, manufactured by Sun Aroma 
Co., Ltd., MFR (230°C.): 1.2 g/10 min, melt tension (190°C., 
at break): 13 cn), 160 parts by weight of a mixture of a 
polyolefin-based elastomer and a softener (paraffin-based 
extender oil), as component (C) (MFR (23.0°C.): 6 g/10 min, 
melt tension (190° C., at break): 8.6 cN, JIS hardness A: 79 
degrees, the softener was blended in an amount of 30 parts by 
mass based on 100 parts by mass of the polyolefin-based 
elastomer), 35 parts by weight of magnesium hydroxide, 35 
parts by weight of carbon black (trade name: 'Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 3.5 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (VIII) for a polyolefin resin foam. 

Using the resin composition (VIII) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 



US 8,846,774 B2 
21 

Comparative Example 4 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9, manufactured by Japan Polypropylene 
Corporation, MFR (230° C.): 0.5 g/10 min, melt tension 
(190° C., at break): 40 cn), 10 parts by weight of polypropy 
lene (trade name: “WB140HMS, manufactured by Borealis 
Corporation, MFR (230° C.): 2.0 g/10 min, melt tension 
(190° C., at break): 18 cn)), 110 parts by weight of a mixture 
of a polyolefin-based elastomer and a softener (paraffin 
based extender oil), as component (C) (MFR (230°C.): 6 g/10 
min, melt tension (190° C., at break): 8.6 cn, JIS hardness A: 
79 degrees, the softener was blended in an amount of 30 parts 
by mass based on 100 parts by mass of the polyolefin-based 
elastomer), 24 parts by weight of magnesium hydroxide, 24 
parts by weight of carbon black (trade name: “Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 2.4 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (IX) for a polyolefin resin foam. 

Using the resin composition (IX) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 

Comparative Example 5 

As shown in Table 1, 100 parts by weight of polypropylene 
(trade name: “EA9, manufactured by Japan Polypropylene 
Corporation, MFR (230° C.): 0.5 g/10 min, melt tension 
(190° C., at break): 40 cn), 80 parts by weight of polypropy 
lene (trade name: “WB140HMS, manufactured by Borealis 
Corporation, MFR (230° C.): 2.0 g/10 min, melt tension 
(190° C., at break): 18 cn)), 180 parts by weight of a mixture 
of a polyolefin-based elastomer and a softener (paraffin 
based extender oil), as component (C) (MFR (230°C.): 6 g/10 
min, melt tension (190° C., at break): 8.6 cn, JIS hardness A: 
79 degrees, the softener was blended in an amount of 30 parts 
by mass based on 100 parts by mass of the polyolefin-based 
elastomer), 40 parts by weight of magnesium hydroxide, 40 
parts by weight of carbon black (trade name: “Asahi #35”. 
manufactured by Asahi Carbon Co., Ltd.) and 4.0 parts by 
weight of Stearic acid monoglyceride were mixed to prepare 
a resin composition (X) for a polyolefin resin foam. 

Using the resin composition (X) for a polyolefin resin 
foam, a polyolefin resin foam was obtained in the same man 
ner as in Example 1. 
(Evaluations) 
The following evaluations were made for the polyolefins 

and the mixture of the olefin-based elastomer and the softener 
used as the raw materials in Examples, Reference Example 
and Comparative Examples, and the polyolefin resin foams 
obtained in Examples, Reference Example and Comparative 
Examples. The results thereof are shown in Table 1. 
(1) Melt Tension (190° C., at Break) 

Using a twin-capillary rheometer “type RH7-2 (manufac 
tured by Rothand Precision), each of the polyolefins and the 
mixture of the olefin-based elastomer and the softenerused as 
the raw materials in Examples, Reference Example and Com 
parative Examples was extruded into a melt strand format an 
extrusion speed of 8.8 mm/min under conditions of a heating 
temperature of 190° C. and an orifice diameter of 1 mm, and 
the strand was taken over at a take-over speed of 0.5 m/min. 
The take-over speed was increased by 0.1 m/min, and the melt 
tension at the time when the strand-shaped polyolefin or 
mixture of the olefin-based elastomer and the softener was 
broken was taken as the “melt tension (190° C., at break). 
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(2) Discharge Speed 
The polyolefin resin foam extruded from the die was col 

lected for 36 seconds, and the weight thereof was measured 
and taken as the discharge amount (kg). The discharge speed 
was calculated from the discharge amount (kg), the discharge 
time (h(hour)) and the die size (die opening area) (cm), using 
the following equation: 

Discharge speed (kg/cm’h)=discharge amount (kg)/ 
(die size (cm)xdischarge time (h)) 

(3) Apparent Density 
Each of the polyolefin resin foams obtained in Examples, 

Reference Example and Comparative Examples was punched 
out with a punching blade of 40 mm wide by 40 mm long to 
form a measuring sample (a). The width and length of the 
measuring sample (a) were measured, and the thickness (mm) 
of the measuring sample (a) was measured with a 1/100 dial 
gauge with a measuring terminal having a diameter of 20 mm. 
From these values, the volume of the polyolefin resin foam 
was calculated. 

Then, the weight of the measuring sample (a) was mea 
Sured with an even balance having a minimum scale value of 
0.01 g or more. From the above-mentioned measured volume 
and weight, the apparent density (g/cm) of the polyolefin 
resin foam was calculated. 
(4) Flexibility 

Each of the polyolefin resin foams obtained in Examples, 
Reference Example and Comparative Examples was punched 
out to a size of 100 mm wide by 100 mm long to form a 
measuring sample (b). At the time when the measuring 
sample (b) was compressed to 50% of the thickness thereof 
before compression, the compression load (N/cm) was mea 
sured. A case where the compression load was 3 N/cm or less 
was evaluated as “good in flexibility (A)', and a case where 
the compression load was more than 3 N/cm was evaluated 
as “poor in flexibility (B). 
(5) Average Cell Diameter 

Each of the polyolefin resin foams obtained in Examples, 
Reference Example and Comparative Examples was cut in a 
thickness direction thereof, and an image of a cross section 
(cross section in the thickness direction) enlarged at a mag 
nification of X100 was scanned by a digital microscope (trade 
name: “VH-8000” manufactured by Keyence Corporation). 
Image analysis was performed by using an image analysis 
software (trade name: “Win ROOF manufactured by Mitani 
Corporation), thereby measuring the cell diameter of all cells 
observed in the cross section to determine the average cell 
diameter (Lm) of the polyolefin resin foam. 

Incidentally, FIG. 1 shows an enlarged image of a cross 
section in a thickness direction of the polyolefin resin foam of 
Example 1 scanned by the above-mentioned method. FIG. 2 
shows an enlarged image of a cross section in a thickness 
direction of the polyolefin resin foam of Comparative 
Example 1 scanned by the above-mentioned method. In 
Example 1, the average cell diameter was determined by 
measuring the cell diameter of all cells observed in the image 
of FIG. 1. 
(6) Cell Uniformity 

Each of the polyolefin resin foams obtained in Examples, 
Reference Example and Comparative Examples was cut in a 
thickness direction thereof, and an image of a cross section 
(cross section in the thickness direction) enlarged at a mag 
nification of X100 was scanned by a digital microscope (trade 
name: “VH-8000” manufactured by Keyence Corporation). 
Image analysis was performed by using an image analysis 
software (trade name: “Win ROOF manufactured by Mitani 
Corporation), thereby measuring the cell diameter of all cells 
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observed in the cross section to determine “the average cell 
diameter (Lm) in the cross section in the thickness direction'. 

In a case where a cell having a diameter of 3 times or more 
the average cell diameter in the cross section in the thickness 
direction was not observed in the cross section in the thick 
ness direction of the polyolefin resin foam, the cell uniformity 
was judged as “uniform (A). 

In a case where a cell having a diameter of 3 times or more 
the average cell diameter in the cross section in the thickness 
direction was observed in the cross section in the thickness 
direction of the polyolefin resin foam, the cell uniformity was 
judged as “uneven (B). 

TABLE 1 

10 
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uniform in size between the surface portion and the center 
portion. Further, in the polyolefin resin foam formed from the 
resin composition containing the polyolefin (FY60) having a 
high MFR (230° C.) and a low melt tension (190° C., at 
break), the cells were uneven, and moreover, the average cell 
diameter was large (Comparative Example 2). The polyolefin 
resin foam excellent in flexibility and having uniform micro 
cells was also formed from the resin composition containing 
no polyolefin (B) by decreasing the discharge speed in form 
ing the polyolefin resin foam (Reference Example). However, 
when the discharge speed was increased, the cells became 
uneven (Comparative Example 1). 

Example 1 Example 2 Example 3 Example 4 Example 5 Example 6 

Polyolefin (A) E11 OG 1OO 
(parts by weight) EA9 100 100 1OO 

EA9FT 100 1OO 
Polyolefin (B) WB14OHMS 60 60 60 25 
(parts by weight) WB13SHMS 60 60 
Other Polyolefin FY6 
(parts by weight) PF38OA 
Component (C) (parts by weight) 160 160 160 160 125 70 
Magnesium hydroxide (parts by weight) 35 35 35 35 28 3OO 
Carbon Black (parts by weight) 35 35 35 35 28 15 
Stearic Acid Monoglyceride (parts by weight) 3.5 3.5 3.5 3.5 2.8 2.3 
Content of Polyolefin (A) Based on Total Weight (100% 25 25 25 25 32 18 
by weight) of Resin Composition (% by weight) 
Content of Component (C) Based on Total Weight (100% 41 41 41 41 41 13 
by weight) of Resin Composition (% by weight) 
Discharge Speed (kg/cm h) 480 480 480 480 480 500 
Apparent Density (g/cm) O.042 O.O3S O.O38 O.O43 O.O37 O. 103 
Flexibility A. A. A. A. A. A. 
Average Cell Diameter (Lm) 69 85 95 60 105 95 
Cell Uniformity A. A. A. A. A. A. 

Comp. Ex. Comp. Ex. Comp. Ex. Comp. Ex. Comp. Ex. Reference 
1 2 3 4 5 Example 

Polyolefin (A) E11 OG 
(parts by weight) EA9 100 1OO 1OO 100 1OO 

EA9FT 100 
Polyolefin (B) WB14OHMS 10 8O 
(parts by weight) WB13SHMS 
Other Polyolefin FY6 60 
(parts by weight) PF38OA 60 
Component (C) (parts by weight) 100 160 160 110 18O 1OO 
Magnesium hydroxide (parts by weight) 22 35 35 24 40 22 
Carbon Black (parts by weight) 22 35 35 24 40 22 
Stearic Acid Monoglyceride (parts by weight) 2.2 3.5 3.5 2.4 4.0 2.2 
Content of Polyolefin (A) Based on Total Weight (100% 41 25 25 37 23 41 
by weight) of Resin Composition (% by weight) 
Content of Component (C) Based on Total Weight (100% 41 41 41 41 41 41 
by weight) of Resin Composition (% by weight) 
Discharge Speed (kg/cm h) 480 480 480 480 480 290 
Apparent Density (g/cm) O.040 O.O39 O.044 O.O3S 0.055 O.O33 
Flexibility A. A. A. A. A. A. 
Average Cell Diameter (Lm) 90 210 65 115 40 92 
Cell Uniformity B B B B B A. 

As known from the evaluation results (Table 1), the poly- 55 
olefin resin foams of the invention were excellent inflexibility 
and had uniform microcells (Examples 1 to 6). As known 
from FIG. 1, in the polyolefin resin foam of Example 1, the 
uniform microcells were obtained over the whole cross sec 
tion in the thickness direction. 
On the other hand, in the polyolefin resin foams formed 

from the resin compositions containing no polyolefin (B), no 
uniform cells were obtained (Comparative Examples 1 to 3). 
As known from FIG. 2, the polyolefin resin foam of Com 
parative Example 1 had microcells in a surface portion of the 
cross section in the thickness direction, but had relatively 
large cells in a center portion thereof, and the cells were not 

60 

65 

Further, also in the polyolefin resin foams formed from the 
resin compositions having polyolefin (B) contents of less than 
15 parts by weight or more than 75 parts by weight, based on 
100 parts by weight of polyolefin (A), the cells were uneven 
(Comparative Examples 4 and 5). 
While the invention has been described in detail with ref 

erence to specific embodiments thereof, it will be apparent to 
one skilled in the art that various changes and modifications 
can be made therein without departing from the spirit and 
Scope thereof. 

Incidentally, the present application is based on Japanese 
Patent Applications No. 2011-167427 filed on Jul. 29, 2011 
and No. 2012-103118 filed on Apr. 27, 2012, and the contents 
are incorporated herein by reference. 
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All references cited herein are incorporated by reference 
herein in their entirety. 
What is claimed is: 
1. A resin composition for a polyolefin resin foam, com 

prising: 
a polyolefin (A) having a melt flow rate (MFR) at a tem 

perature of 230° C. of 0.2 to 0.7 g/10 min and a melt 
tension at break measured at a temperature of 190° C. of 
30 cM or more; 

a polyolefin (B) having a melt flow rate (MFR) at a tem 
perature of 230° C. of 1.5 to 10 g/10 min and a melt 
tension at break measured at a temperature of 190° C. of 
10 cM or more, 

wherein the polyolefin (B) is contained in an amount of 
from 15 to 75 parts by weight based on 100 parts by 
weight of the polyolefin (A); and 

a component (C) comprising a softener and at least one 
Selected from the group consisting of a rubber and a 
thermoplastic elastomer, wherein the component (C) has 
a melt flow rate (MFR) at a temperature of 230° C. of 3 
to 10 g/10 min and a melt tension at break measured at a 
temperature of 190° C. of less than 10 cN. 

wherein the component (C) is contained in an amount of 
from 30 to 200 parts by weight based on 100 parts by 
weight of the polyolefin (A), and 
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wherein the softener is contained in an amount of from 1 to 

200 parts by mass based on 100 parts by mass of a 
polyolefin component of component (C). 

2. A polyolefin resin foam formed by foaming the resin 
5 composition for a polyolefin resin foam according to claim 1. 

3. The polyolefin resin foam according to claim 2, having 
an apparent density of 0.01 to 0.15 g/cm. 

4. The polyolefin resin foam according to claim 2, having 
an average cell diameter of 10 to 200 um. 

5. The polyolefin resin foam according to claim 2, which is 
formed by impregnating the resin composition for a polyole 
fin resin foam with an inert gas under a pressure of 5 MPa or 
more, followed by foaming. 

6. The polyolefin resin foam according to claim 5, wherein 
the inert gas is carbon dioxide. 

7. The polyolefin resin foam according to claim 5, wherein 
the inert gas at the time of impregnation is in a supercritical 
State. 

8. The polyolefin resin foam according to claim 2, having a 
semi-interconnected semi-closed cell structure. 

9. A foamed sealing material comprising the polyolefin 
resin foam according to claim 2. 

10. The foamed sealing material according to claim 9, 
further comprising a pressure-sensitive adhesive layer. 
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